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AHHOTanus. MeToaoM paJuKanbHOH MOIMMEPH3AMU B BOJHON CpeJie MOMy4YeHbI 1 H3ydeHBI HOMMMEPHBIE KOMIIO3HINN Ha
OCHOBE aKPHIIOBBIX NMPOM3BOIHBIX M MOAM(HIMPOBAHHBIX HOHAMHU cepebpa 4acTull OEHTOHHUTA C Pa3IMYHON JONeH u Iuc-
MIEPCHOCTHIO. B KadecTBe MCXOAHBIX BEUIECTB BHIOPAHEI NMIPON3BOAHBIC YACTHYHO HEWTPAIM30BAHHOM aKPUIIOBOW KHCIOTEL,
aKpUJIaMU/ia ¥ METHWIICHOMCAKpHIIaMUJIa, a TaKXKe HAIOJIHUTENs — OeHTOHUTA ¢ MaccoBoi noneit 0-0,05%. IIponemoncTpu-
POBaHO BJIMSHHME KOHIIEHTPALMY HAIIOJHHUTENS Ha aOCOPOIIMOHHbBIE XapaKTEPHUCTHKU MOIMMEPHBIX MaTepUajIoB B JUCTHILIH-
posanHOi Bozie. Iloka3aHo, 4TO yBenMYEHHE 0N MUHEPAN-COJEPIKAIIEr0 HAMOIHUTENS 10 5 Mac.% MPHUBOAUT K yBEIHYe-
HUIO 3HaYCHUH PaBHOBECHOW cTemeHM HaOyxaHus B 1,5-2 pasza 1o CpaBHEHHMIO C HEHATIOJIHEHHOW IMOJIMMEPHOW MaTpHLEeH.
HanGonpumMyu KHHETHYECKUMH XapaKTePUCTUKaMH 001a/Ial0T aKpHIIOBbIE HAHOKOMITO3MIIMH C MacCOBOH fonel Moxuduim-
posarHoro 6exronura 0,01. MccimenoBaHbl KHHETHYECKHE 3aBUCHMOCTH HAaOyXaHUsI HOBBIX KOMIIO3HIIMOHHBIX MaTepHaloB B
(hM3HOTOTHUECKOM PACTBOPE OT IUCHEPCHOCTH HAmoOMHHUTENS. [lokazaHo, 4To B 0OTACTH BBICOKOH IUCIEPCHOCTH (MEHEe
0,25 MM) moJst MUHEpAI-COJEPIKaIero HaIlOJIHUTEIIS B KoimdecTBe 1 Mac.% B cocTaBe KOMITO3MIIUY IIPHBOIUT K 3HAYUTEINb-
HOMY YBEIHYEHHIO 3HaYCHHII paBHOBECHOW CTEIIeHM HAaOyXaHWs II0 CPaBHEHHIO C HEHAIOIHEHHBIM obOpasnoMm (B 1,5 pasa).
WzydeH 3 ¢deKT moaudeKTpoIuTHOTO MOABICHUsS HaOyXaHHs MOJIMMEPHBIX KOMIIO3MLMHA B (DM3HOJIOTHYECKOM PacTBOpeE,
YTO NPUBOAUT K YMEHBIICHHUIO B CPEJHEM Ha MOPSIOK 3HAYCHUI pPAaBHOBECHOI cTerneHn HaGyXaHUs 110 CPAaBHEHHUIO C STHMH
3HAUYEHUAMH B AUCTUIUIMPOBaHHOH Boze. IlokazaHa nepcrneKTHBHOCTh UCIIOIb30BaHUS MOTYYEHHbBIX KOMIIO3UIIUI B KauecTBe
MONMMEPHBIX MATPHI] IIPU CO3AaHUU PAHEBBIX TMOBS30K JUIS JIEUSHUs] PaH Pa3NUuHOM 3THONMOruu. Pesynsrarsl paboThl peko-
MEHIYIOTCS K MCIOJIB30BaHUIO B MEANIIMHCKOHN MPaKTHUKE AJIsl ONTUMM3AIMHU [TPOTEKaHHs PaHEBOTO Tpoliecca.
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Abstract. The polymer compositions on the base of acrylic derivatives and bentonite particles modified by silver ions with
various share and dispersion are received and studied by radical polymerization in the water. Partially neutralized acrylic
acid, acrylamide and methylene-bis-acrilamide and particles of bentonite with fraction 0 - 0,05 mass.% are chosen as initial
substances. The influence of bentonite concentration on absorbing characteristics of polymer materials in the distilled water is
shown. It is demonstrated that the increase of bentonite fraction up to 5 mass.% leads to the rise of degree of equilibrium
swelling by 1,5 — 2 times in comparison with an unfilled polymer matrix. The acrylic nanocompositions with a mass fraction
of bentonite equal to 0,01 mass.% possess the greatest kinetic characteristics. Kinetic dependences of new composite
materials swelling in physiological solution from a filler dispersion part are investigated. It is shown that in high dispersion
(with particle size less than 0,25 mm) a part of mineral-containing filler equal to 1 mass.% leads to significant increase in
values of equilibrium swelling degree in comparison with an unfilled sample (by 1,5 times). The effect of polyelectrolyte
suppression of polymer composition swelling in physiological solution is studied. It results in values reduction of equilibrium
swelling degree in comparison with these values in the distilled water. Application prospects for the received compositions
are shown at bandages creation for wounds treatment of various etiologies. Research results are recommended for usage in
medical practice for optimization of wound process march.
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BBenenue

CrmThle COMONMMEpHI, Ha3bIBAEMBbIE TAKKE THIIPOTEISIMH, BCE TIIyO)Ke BHEAPSIOTCSA B PA3JIMYHbIC ACTICKTHI
HAIIICH JKU3HH, HAXOMs MIPUMECHEHHE B TIPOMBIIUICHHOCTH, CEITLCKOM XO03siicTBe, MenunuHe [ 1-5]. B gactHOCTH, B
MEIUIMHE THAPOTEN UCIOIb3YIOTCSA B Ka4€CTBE HOCUTEJEH JIEKAPCTBEHHBIX MPENaparoB, OMOYUIIOB, HOHUTOB
JUTSA Cerapanny OeITKOB, MPH CO3IAHWHU MPEIMETOB CAaHUTAPHO-TUTHEHHYECKOTo HazHadeHus u T.10. [6—10]. Oco-
OBbIM KJIACCOM B MOCJIEAHEE BPEMs ABIISIFOTCSI MaTepHaIbl Ul CO3JaHUs OKPBITHI NPH JEUEHUH PaH Pa3IMIHON
NPUPOIBI, MOIYYECHHBIX MPU NPUPOIHBIX M TEXHOTCHHBIX KaracTpodax, KoH(IMKTaX ¥ Ha npousBonctee. Oc-
HOBHBIC Tpe6OBaHI/IHMI/I K TaKMM MarepuajiaM — CHOCO6HOCTI) 3alllUTBI paH OT BHEIIHEH CpCbl, MOBLIICHHAA
copOIMsl paHEBOTO DKCCY/IaTa, a TakxKe JeueOHoe AeicTBre, obecreunBaroliee Kak 00pb0y ¢ MHQEKIUSIMU, TaK 1
ux npopmiakTuky [11-14].
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boJplioe KonMMuecTBO cTaTeil MOCBAIICHO CO3IaHUIO ITIOJMMEPHBIX COPOLIMOHHBIX MaTepHaIoB MEAUIIMH-
CKOTO Ha3HAYEHUs MPH IOIyYCHUH PAHEBBIX MOKPBITHH [UIA JEUCHUS TPaBM paznuuHod mpuponsl [10, 15-17].
OpnHako OONMBIIMHCTBO M3 CO3JaBAaEMBIX M INPUMEHSEMBIX Ha NPAKTUKE PAHEBBIX NOKPBITHH OTBEYAET TOJBKO
OIHOMY, peXe — IByM TpeOoBaHMAM. Yalie Bcero OCHOBHBIM Tpe0OBaHHEM K PAaHEBOMY MaTepHaiy CUMTACTCS
ero copOIMOHHAs CIOCOOHOCTH — BylIbHepocopO1usa. C Apyroil CTOPOHbI, BBICOKAst TEXHOIOIMYHOCTD [IPOU3BOJI-
CTBAa, B 4aCTHOCTH, HCIIOJIb30BAHHC 6I/IOHOFI/I‘16CKI/IX Cy6CTpaTOB M KJICTOYHBIX MperiapaToB, MOBBIMIACT CTOH-
MOCTb TOBapa, 4TO TaKXKC OrpaHUYUBACT BHCAPCHUC B MMOBCCAHEBHYIO JXKU3Hb HOBBIX BUAOB MAaTCpUajioOB.

Jlist onTUMHU3aMy IPOTEKaHUsI PAHEBOT'O MpoIecca U MOJTyYeHHsT HEIOPOTOCTOSIINX MMOKPBITHH HE00X0-
JIIM KOMIUIEKCHBIH mojxoa. OTHUM M3 MyTel pelIeHus sIBISETCS CO3/1aHie TaK Ha3bIBAEMBIX «YHHBEPCATBHBIX)»
MarepuasioB Ha OCHOBE THPOTEJIEBOr0 KOMIO3UTA, MOAN(DHUIMPOBAHHBIX HaHoYacTHLaMu. I1Inpoko u3BecTHO,
YTO BBEIICHHE cepedpa B COCTaB KOMITO3HIINH PUAIAaeT MaTeprajiaM aHTAMUKpPOOHBIE cBoiicTBa [15, 16].

Llesnplo pecTaBICHHOR Pa0OTHI SBISETCS HCCISI0BaHHE aOCOPOLMOHHBIX XapaKTEPUCTHK MOIUMEPHBIX
KOMITO3UTOB Ha OCHOBE aKpHIIOBOTO CONOIMMEpa ¥ MOAUGPHUIIMPOBAHHOIO HOHAMU cepebpa OEHTOHHTA.

MeToauKH CHHTE3a U HCCJIET0BAHMS MMOJTUMEPHBIX KOMIIO3UTOB

B xone paboTbl ObLIM HCCIIEI0BAHBI TOJMMEPHBIE KOMITO3UTHI, TOJy4eHHbIE HA OCHOBE aKPUJIOBBIX COIO-
JUMEPOB, MOAU(UIMPOBaHHBIX Ag-COlepKalluMK OSHTOHUTOBBIMHU IJIMHAMH C Pa3IMYHON JTUCIIEPCHOCTHIO.
[TomumepHBIE aKPHIIOBBIE COMOJIMMEPH! OBLIM TOJYYEHBl Ha OCHOBE YaCTWYHO HEHTpalM30BaHHOM akpHUIOBOM
KHCIIOTHI (cTeneHp HeWrpanuzanuu 0,8) 1 akpuiaMuaa B COOTHOWIEHUH 3:1 IMyTeM paJuKaibHOW IOJIMMEepH3a-
LMK B BOJHOM cpezie ¢ KoHBepcueld MoHoMepoB 99,8%. B kadecTBe MHUIMUpYIOUIEH CHCTEMBI ObUIa BHIOpaHa
OKHCIINTEIIbHO-BOCCTAaHOBHUTEIIbHASL CUCTEMA IEpCyIb(par aMMOHUS — TETPaMETWIdTHICHANAMUH. MeTHiIeHou-
cakpwiamug ¢ 0,3 mac.% HcIonb30Balcs B KauecTBE CIIMBAIOIIETO areHTa. Temreparypa CHHTE3a COCTaBIsIa
45°C, npomoIDKUTENBHOCTh MONMUMEPH3aliK — 3 4. MeToauKa CHHTE3a M METObI MCCIIECOBaHUS MOITUMEPHBIX
KOMITO3UIIMOHHBIX MaTePHAIIOB MPeICTaBleHHI B padorax [10, 13].

B pabote 6buTH MOTydYEeHBI 00pa3Ibl MOJMMEPHBIX KOMIIO3UTOB, COACPKAILIMX B Ka4eCTBE HAMOIHUTEIS
MOIU(UIIPOBAHHBIA HOHAMHU cepedpa OEHTOHHUT IBYX (PaKIUil — C AUCIEPCHOCTHIO YacTUI] OCHTOHUTA MEHEe
0,25 mm (I dpakmust) u 0,25-0,5 mm (II dpakusa) — u ¢ cogepkanuem cepedpa 13,5% u 20,72%. [lons moxau-
(ULIMPOBAaHHOTO HAIOJIHUTEINS BapbupoBajiack B mpenenax 0-5 mac.%. HamomHurtens ObuT MpenocTaBieH Ka-
(denpoit ob1eit xuMuK benropocKoro rocyAapcTBEHHOIO YHUBEPCUTETA.

B xone paboTbl ObLIM HCCIIeIOBAaHBI COPOLIMOHHBIE XapaKTEPUCTUKH aKPHIIOBBIX KOMIIO3UIMI C TPOICHT-
HBIM cojiepkanueM OeHnToHuTta 1, 2, 3 m 5 Mac.% ¢ pa3nu4Hoil qucnepcHOCTRI0 mpu Temieparype 20°C B muc-
THJUTMPOBAHHOM 1 (U3HOJIOINYECKOM pacTBopax. Pacuer crenenn HaOyxaHus NPOU3BOJMIM 1O popMmyIie
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Iie m, U m, — Macca CTaHJapTHOIo oOpa3slia rMAporesns nocie u 10 HaOyXaHus MaTepuaia; Yy — BIarocoaep-
JKaHUe UccieyeMoro oopasna. Biarocoaepskanue onpenesnsiii OTHOLIEHHEM
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rme m' — Macca BBICYLICHHOTO oOpasua monumepa npu 120°C 10 HOCTOSHHOTO Beca, I; M1, — Macca HCXOXHOTO

oOpasma marepuana, I. KorcranTta ckopoctn HaOyxaHHUs Ha Ha4aJIbHOM 3Tare npouecca (K), Xxapakrepusyromas
CMOCOOHOCTh Marepuasia K HaOyXaHHWIO, ONpeAessuiach MyTeM WHTErPUPOBAHUS BBIPAKCHUS ISl HAXOXKIACHHS
CKOpoCTH HaOyxaHHs MOJIMMEPa U BhIYUCIsUIACh 10 hopmysie
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rac Qm — MPCACIIbHOC Ha6yX3.HI/I€; Q — KOJIMYECTBO PACTBOPUTECIIA, NOMNIOMICHHOT'O OAHUM I'paMMOM HOJIMMEPa
3a BpeMs £.

I/l3yqe1me Haﬁyxaﬂnﬂ KOMIIO3UTOB B I[HCTHJIHHpOBaHHOﬁ BOAC

B xone paboTsl HaMu OBLIM MCCIEIOBaHBI COPOIMOHHBIE XapPAaKTEPUCTHKH MOJIMMEPHBIX KOMITO3HIIHOH-
HBIX MaTe€pHaJIOB MEIUIIMHCKOTO Ha3HaueHus. Ha puc. | mpeacTaBineHbl KHHETHYECKUE 3aBUCHMOCTH HaOyXaHUs
MOJMMEPHBIX aKPHUJIOBBIX KOMIIO3UIIMH ¢ pa3MepoM dactull O6eHToHuTa MeHee 0,25 MM, MOIM(HUINPOBAHHBIX
cepebpoM, ¢ maccoBoii moneit 0,135 B qUCTHITMPOBAHHOW BOJE MPH TeMIlepaType okpykaromeil cpeast 20°C.
Kak BunHO 13 puc. 1, BBeieHHE OEHTOHUT-COAEPIKAIIETO HATOTHUTENS TPUBOAUT K MOBBIIICHHIO 3HAYEHUIN PaB-
HOBECHOI cTeneHu HaOyXaHMsi B JMCTHILIMPOBaHHOM Bozie B 1,5-2 pa3a mpu jgosie OSHTOHUTA B MOJMMEPHOM
cMecH, paBHOH 2 mMac.%. DTo OOBACHSETCS TEM, YTO caM OCHTOHMT 00JaJaeT COpOLMOHHOI CIIOCOOHOCTHIO B
BOJIE ¥ BOJIHBIX PacTBOpax, 4TO IIPU HEOOJBIIOM HAMOJIHEHWH MOIMMEPHON MaTpHUIbI IPUBOIUT K MOBBIIICHHUIO
o011ei moromaronield crrocoOHOCTH Marepuara.
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Monndukanys yacTuil OEHTOHNTa HOHAMH cepeOpa, Kak BUJHO U3 pHC. |, 3HAUNTENFHO YBEITNYHNBACT BO-
JOTIOITIOMIAIOIIYIO CIIOCOOHOCTD NOMMMEpHON KoMno3uiuHy. [Ipu 3ToMm, yeM Ooble IUCIIEPCHOCTh, TEM BBIIIE
3Ha4YCHHE PABHOBECHOH CTENEHH Ha0yXaHMs MaTepHana MeIUIHCKOTO Ha3HAYCHHS.
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Puc. 1. KnHetnyeckume kpmBble HabyxaHus akpunoBOro KOMNo3uTa, MoAMMULMPOBAHHOTO YacTuLamMm GEHTOHUTa
€ maccoBon gonew 2 mac.% npu Temnepatype 20°C B AMCTUNNMpoBaHHoOW Boae: 1 — akpunoBbIvi rmaporens
6e3 HanonHuTens; 2 — rngporenb, MoAMMULMPOBAHHLIA HAaTPUEBLIM BEHTOHUTOM; 3 — rMApOrenb,
MoanmLMpoBaHHLIN Ag-coaepkallimm 6EeHTOHUTOM C AucnepcHocCTbLIo YacTul d < 0,25 mm; 4 — rmgporens,
MoaMdULMPOBaHHBIN Ag-coaepxalimm 6eHTOHUTOM ¢ aucnepcHocTblo YacTul d = 0,25 —0,5 mm

[Tpu nepexone K W3y4YEHUIO MPOLECCOB HaOyXaHWsI B (PU3HOIOTMUECKOM pacTBOPE BHUAHO (pHC. 2), YTO
3HAYEHUs] PABHOBECHBIX CTETIeHEel HaOyXaHus NPU HaJMYMKW MOHOB METAJUIOB B BOJIHBIX PACTBOPAX COJIEH PE3KO
yMmenbmatorest (1o 3Hadennii 10-20 1/r), 9To cBs3aHo ¢ 3(h(HEeKTOM HOJIMAIEKTPOIUTHOTO rojasienus [2, 4]. Kax
B (pu3MONIOrHUECKOM pacTBOpE, TaK U B JUCTHIUTMPOBAaHHOW Boje rpu 20°C HanboubIeil copOLMOHHOI crtoco0-
HOCTBIO 00J1aJaeT IOJUMEPHBIH HAHOKOMITIO3UTHBIN THAPOTENh, MOAU(UIIMPOBaHHBIN Ag-conep)kamum OeHTo-
HUTOM C AHUCIIEPCHOCTHIO d < 0,25 MM.
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Puc. 2. KnHetnyeckume kpmBble HabyxaHusi akpuoBOro KOMNo3uTa, MOAUMULMPOBAHHOIO YacTuuamMm 6eHTOHUTa
€ maccoBoWn gonew 2 mac.% npu Temnepatype 20°C B dousmonormyeckoM pacteope: 1 — akpunoBbIvi rmaporernb
6e3 HanonHuTens; 2 — rnaporenb, MoAMMULMPOBAHHbIA HAaTPUEBLIM BEHTOHUTOM; 3 — rMaporenb,
MoaMdULMPOBaHHBIN Ag-coepXallym 6EHTOHMTOM € aucnepcHocTblo YacTuy d < 0,25 mMm; 4 — ruaporens,
MOAMULIMPOBaHHEIN Ag-cogepXalunMm 6eHTOHUTOM ¢ AucnepcHocTbio Yactuy d = 0,25-0,5 Mm

Ha puc. 3 mpexncraBieHs! rpadMky 3aBUCHMOCTH COPOLIMOHHBIX MAPaMETPOB aKPHJIOBBIX THIPOTEIEBBIX
KOMITO3UTOB C JUCHEPCHOCTHIO yacTull d < 0,25 MM W pa3iIW4YHBIM HPOLEHTHBIM COIEp)KaHHEM, MOAUDUITUPO-
BaHHBIX YaCTUIIaMHU cepe6pa 66HTOHI/ITa B HOHHMepHOﬁ Marpune, OT BpEMEHU BOJAONOINIONICHUA MIPHU TEMIICpa-
type 20°C. Kak BUIHO U3 pHC. 3, YBEJIMUECHUE JOIM HAMOJHUTENSA A0 5 Mac.% MPUBOIUT K MOBBIIICHUIO 3HaYe-
HUI PaBHOBECHOM CTEIICHM HaOyXaHHsI, YTO OOBACHICTCS TUAPO(GUIBLHOCTHIO U COPOIIMOHHON CIOCOOHOCTHIO
camor6 Oenronura. OHaKO yBETMUYCHHE JOJIM OCHTOHWTA CBBINIE 5 Mac.% MPHUBOAMT K CHIDKEHUIO 3HAYCHUH
HaOyxaHHs TOJIMMEPHOTO MaTepuasa, YTo OOBSCHAETCS POCTOM CpeHero 3PQeKTHBHOro uyucia (PU3MYECKHX
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Y3JIOB CETKH IPU B3aMMOACIHCTBHH LeNield MojuMepa ¢ YBEIWYMBAIOIIECHCS CyMMAapHO MOBEPXHOCTBIO YaCTHI
MoxudukaTopa — OEHTOHUTA, H, KaK CJIEICTBHE, K OIPaHHYCHMIO IOABIKHOCTH Ienel B xone (GopMUpOBaHUS
HOBEPXHOCTHOTO CJI0s. BenmmuuHbl 3Ha4eHHi KOHCTAaHT CKOPOCTH HaOyXaHWS B JUCTHIUIMPOBAHHOW BOAE HPH
temneparype 20°C 1yt moJTuMepHBIX MOAU(PUITMPOBAHHBIX 00pa3I0B MPUBEACHEI B TaOIHIIE.
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Puc. 3. KnHetnyeckue kpmsble HabyxaHus akpunoBOro KOMNo3uTa, MoAMMPULMPOBAHHOTO YacTuLamMm GEHTOHUTa
¢ ancnepcHocTblo d < 0,25 mm npu Temnepatype 20°C B AUCTUNIIMPOBAHHOM BOAE C Pa3nMYHON MacCOBOW A0ren
(mac.%):1-0;2-1;3-2;4-3;5-5

HucnepcHocTs 6enToHNTa, MM | Conepskanue OeHTOHHTA, Mac.% KoncranTa ckopoct, 1/4
1 0,0047
0,0031
0,0018
0,0033
0,0043
0,0036
0,0034
5 0,0035

Tabnuua. KoHcTaHThI CKOpPOCTHU HanyaHMﬂ ncenenyembix OGpaSLI,OB aKpmunoBoro komnosunTta

d<0,25

d=0,25-0,5

WIN[— ||

Kak BugHO 13 Tabiuiel, HanOOIBIINM 3HAYCHUEM KOHCTAHT CKOPOCTH HAaOyXaHHUS U, KaK CIEICTBUE, MaK-
CHUMaJIbHOW CKOPOCTHIO HaOyXaHUs Ha HauyaJIbHOM 3Tarie 00JIaaroT MOJIUMEPHBIC KOMITO3UIIMOHHBIC MATePHAIIbI
¢ noneit 6enronura — 1 mac.%.

3akjouenne

B Xoae pa60T},1 N3Yy4YCHbI KWHCTUYCCKUEC XAPAKTCPUCTUKHU Ha6yX&HI/I${ MOJMMCPHBIX aKPUJIOBbIX KOMIIO3U-
TOB, MO,HI/I(I)I/IIII/IPOBaHHBIX Ag-COHCp)KaHII/IMI/I OCHTOHHUTAMH C pa3J'[PI‘-IHOI71 JAUCTICPCHOCTLIO, B (1)I/I3I/IOJ'IOI'I/I"IGCKOM
pacTBOpPE U ﬂHCTHHHHpOBaHHOﬁ BOJC. HOKaBaHO, 4qTo Ha6yX3HI/Ie B (I)I/ISI/IOJIOI‘I/I‘ICCKOM pacTBOpPE 3HAYUTEIIBHO
HWXKEC, 4YEM B HHCTHHHHPOB&HHOﬁ BOAC, U JOCTHUIaCT B CPCAHCM 3HAYCHUA paBHOBCCHOﬁ CTCIICHHA Ha6yX21HI/I$[,
paBHOI\/‘I 20 r/r. [lokazana MEPCIEKTUBHOCTH UCIOJIB30BAHUA ITOJIMMEPHOI'O KOMITO3UTa B KQYE€CTBE MaTPUIIbI IJIA
MEPCIEKTUBHBIX MEAUITMHCKUX HpHHOX(eHHﬁ.
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